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APPARATUS FOR SUPPLYING 
RESPIRATORY GAS AND A METHOD FOR 

CONTROLLING THE APPARATUS 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of US. applica 
tion Ser. No. 12/394,615, ?led Feb. 27, 2009, Which is a 
continuation of US. application Ser. No. 10/487,570, ?led 
Feb. 20, 2004, now US. Pat. No. 7,516,740, Which is the US. 
national phase of International Application PCT/EP02/ 
09147, ?led Aug. 15, 2002 Which designated the US. and 
claims priority to GermanApplication No. 101 39 881.6, ?led 
Aug. 20, 2001 , the entire contents of each of Which are hereby 
incorporated by reference. 

FIELD OF THE INVENTION 

[0002] The invention concerns an apparatus for supplying a 
respiratory gas and a method of controlling the apparatus. 

BACKGROUND OF THE INVENTION 

[0003] In particular for the treatment of sleep-related 
breathing disorders, it is possible to supply the patient With a 
respiratory gas, for example ?ltered ambient air, at a pressure 
Which is increased in relation to the ambient pressure. A 
respiratory gas pressure Which is in the range of betWeen 4 
and 18 mbar above the ambient pressure makes it possible to 
obviate obstructions in the region of the upper respiratory 
tracts. 

[0004] It is possible for the pressure of the respiratory gas to 
be de?nedly varied. Thus it is possible in particular to control 
the pressure in such a Way that loWer respiratory gas pressures 
obtained during the expiration phases than during the inspi 
ration phases. It is further possible to adapt the respiratory gas 
pressure in such a Way that for example an increased respira 
tory gas pressure is only set When the person to Whom arti? 
cial respiration is to be given is in a predetermined stage in 
sleep. It is further possible for the respiratory gas supplied to 
the patient to be charged With selected additive substances 
and, in particular, humidi?ed. Humidi?cation of the respira 
tory gas can be effected by the gas being brought into contact 
With Warmed Water. The degree of humidi?cation of the res 
piratory gas can be adjusted in that case by Way of the tem 
perature of the humidifying Water. 

SUMMARY OF THE INVENTION 

[0005] The object of the invention is to provide an appara 
tus for and a method of supplying a respiratory gas to a 
breathing person, Whereby improved physiological compat 
ibility of the supply of respiratory gas is achieved. 
[0006] According to the invention that object is attained by 
an apparatus having the features including a conveyor device 
for conveying the respiratory gas, a conduit for feeding the 
respiratory gas conveyed by the conveyor device to a person, 
a humidi?cation device for humidifying the respiratory gas, a 
sensor device for generating a signal indicative in respect of 
the respiratory gas humidity and a control device for control 
ling the humidi?cation device having regard to the signal 
Which is generated by the sensor device and Which is indica 
tive in respect of the respiratory gas humidity. 
[0007] In that Way it is advantageously possible to match 
the humidity state of the respiratory gas in a narroW tolerance 
range to the instantaneous physiological demands of the 
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patient. In that Way it is advantageously possible to ensure 
that the respiratory gas is not inadequately or excessively 
humidi?ed by virtue of an adjustment Which is initially 
implemented on the part of the patient in the context of a 
deep-sleep phase or upon a change in breathing characteristic. 
[0008] In accordance With a particularly preferred embodi 
ment of the invention the sensor device for generating a signal 
indicative in respect of the absolute and/ or relative humidity 
of the respiratory gas is arranged in the region of a breathing 
mask provided for supplying the respiratory gas. 
[0009] Alternatively thereto or in a particularly advanta 
geous manner in combination With that feature it is also 
possible for a sensor device for producing a signal indicative 
in respect of the humidity state of the respiratory gas to be 
arranged at the outlet of an air humidi?cation device. By 
virtue of combined consideration of an air humidity signal 
generated in the outlet region of an air humidi?cation device 
and an air humidity signal generated in the region of the 
patient or mask, it is then possible to check Whether an unac 
ceptably great change in the humidity state of the respiratory 
gas and in particular precipitation of Water takes place in the 
region of a respiratory gas conduit means provided betWeen 
the breathing mask and the air humidi?cation device. 
[0010] It is also possible, for example by a temperature 
detection device provided in the region of the breathing mask, 
to detect the temperature of the respiratory gas in the region of 
the patient and, on the basis of an additional humidity signal 
produced for example in the region of an air humidi?cation 
device, to assess Whether an unacceptably high relative 
humidity level obtains in the respiratory gas in the region near 
the patient. Particularly in conjunction With a sensor device 
provided in the region of the patient for detecting a signal 
indicative in respect of the humidity state of the respiratory 
gas, it is advantageously possible to draW a distinction 
betWeen expiratory humidity states and inspiratory humidity 
states. 

[0011] The humidity states ascertained for the respective 
breathing phases can be taken into consideration in terms of 
regulating the respiratory gas humidity level, on the basis of a 
predetermined or preferably adaptively matched regulating 
procedure. 
[0012] By virtue of the present invention it is possible to 
reduce the proportion of Water Which is entrained in drop 
form in the respiratory gas. That reliably avoids any germs 
being transported by Way of drops of Water. 
[0013] In accordance With a particularly preferred embodi 
ment of the invention the sensor device is arranged in the 
region, near a patient, of a respiratory gas conduit system. In 
that Way it is advantageously possible to detect the respiratory 
gas humidity state Which is actually relevant to the user. In 
that respect, in a particularly advantageous con?guration, the 
sensor device is arranged in the region of a breathing mask 
and in particular is integrated into the breathing mask. In that 
respect the sensor device is preferably of such a design con 
?guration that the measurement dynamics thereof are consid 
erably higher than the breathing rate of the patient. In that Way 
it is possible to speci?cally detect the humidity state of the 
respiratory gas for the respective breathing phases. The mea 
surement values Which are detected in that Way for the expi 
ration phase and for the inspiration phase, in regard to respi 
ratory gas humidity level, can be evaluated by a preferably 
adaptively optimiZed regulating procedure. It is possible to 
disregard the respiratory gas humidity values ascertained in 
respect of the expiration phase or to take them into account 
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only as control values, and to implement adjustment of the 
respiratory gas humidity essentially having regard to the res 
piratory gas humidity values detected in respect of the inspi 
ration processes. 
[0014] As an alternative to arranging the sensor device in 
the region near the patient4or in a particularly advantageous 
fashion in combination thereWithiit is possible for the sen 
sor device or a further sensor device to be arranged in the 
region betWeen the breathing mask and a hose conduit por 
tion, and in particular to integrate it into a coupling structure 
or a Washing-out valve arrangement. 
[0015] The sensor device can also be arranged in the region 
of the humidi?cation device so that the humidity state of the 
respiratory gas can be directly detected by Way of the sensor 
device and the operating performance of the humidi?cation 
device can be matched in regard to a desired respiratory gas 
reference humidity state, having regard to the instantaneous 
respiratory gas humidity level. 
[0016] In accordance With a particularly preferred embodi 
ment of the invention the sensor device includes an electrical 
sensor element, Wherein provided in the region of that sensor 
element is an electronic circuit, for the generation of a data 
sequence, by Way of Which the respiratory gas humidity mea 
surement signals detected on the part of the sensor element 
can be transmitted in encoded form. Processing of the respi 
ratory gas humidity signals detected by the sensor element in 
the region of the sensor element itself makes it possible sub 
stantially to avoid falsi?cation of the signal, for example 
because of the transmission properties of any signal lines. 
[0017] The sensor element is preferably designed in such a 
Way that it detects the respiratory gas humidity on the basis of 
inductive, capacitive and/ or thermal interaction effects. As an 
alternative thereto or also in combination With the use of 
physical measurement principles of that kind, it is also pos 
sible to detect the respiratory gas humidity by optical means. 
[0018] In accordance With a particularly preferred embodi 
ment of the invention a signal indicative in respect of the 
temperature of the respiratory gas is also generated on the part 
of the sensor device. Insofar as that is not the case, it is 
possible for a measuring device Which is suitable for detect 
ing the temperature of the respiratory gas to be preferably also 
arranged in the immediate proximity of the sensor element. 
[0019] It is possible for the sensor device for detecting the 
respiratory gas humidity to be arranged in the region of the 
humidi?cation device and for a temperature detection device 
to be provided in the region near the patient. On the basis of 
the respiratory gas humidity state detected in the region of the 
humidi?cation device and the respiratory gas temperature 
detected in the region of the patient, it is possible to detect the 
relative humidity level of the respiratory gas at the patient. 
The measurement values detected on the part of the tempera 
ture detection device or also the humidity sensor device can 
also be taken into consideration in actuation of the conveyor 
device, besides actuation of the humidi?cation device. Thus, 
on the basis of the measurement values generated by the 
humidity sensor device and/ or the temperature detection 
device, it is possible to implement a breathing phase recog 
nition operation and to modulate the respiratory gas pressure 
in accordance With the recogniZed breathing phases. 
[0020] The operation of ascertaining a reference respira 
tory gas humidity value Which is relevant for operation of the 
humidi?cation device is preferably effected having regard to 
a data set, in particular an adaptively optimiZed data ?eld, 
Which takes account of the sleep state of the patient, the breath 
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volume of the patient and for example also the position of 
sleep of the patient, and in particular the degree of neck 
rotation thereof. Thus it is possible for example, in periods of 
time in Which the patient is sleeping on one side, to actuate 
loWer respiratory gas humidity levels than for example in a 
situation involving a supply of respiratory gas When lying on 
the back. 
[0021] Adjustment of the humidi?cation output of the 
humidi?cation device, such adjustment being effected in 
accordance With the signals generated by the humidity sensor 
device, is effected preferably by altering the temperature of 
the humidi?cation Water Which comes into contact With the 
respiratory gas. 
[0022] As an alternative to or also in combination With the 
above-described measure it is also possible to alter the 
humidi?cation output of the humidi?cation device for 
example by altering the effective Water surface area available 
for humidi?cation purposes. It is also possible for the respi 
ratory gas temperature and in particular the temperature of the 
respiratory gas to be de?nedly adjusted before it comes into 
contact With the humidi?cation Water. 

[0023] It is also possible to alter the How characteristic of 
the air coming into contact With the humidi?cation Water, in 
such a Way that the respectively desired respiratory gas 
humidity values checked by the sensor device occur at the 
outlet of the humidi?cation device. 
[0024] An embodiment of the invention, Which is advanta 
geous in regard to particularly precise conditioning of the 
respiratory gas in respect of the moisture contained therein is 
afforded if, if necessary, only a partial How of the respiratory 
gas is brought into contact With the humidi?cation Water, 
Wherein the respiratory gas humidity level is determined by 
Way of the ratio of the partial How of respiratory gas Which has 
come into contact With the humidi?cation Water, and the 
partial How of respiratory gas Which is taken past the humidi 
?cation device. It is possible for the conduit means to be 
passed through the humidi?cation device in such a Way that a 
respiratory gas Which is pushed back over the humidi?cation 
device during an expiration phase does not come into contact 
With the humidi?cation Water. 
[0025] An embodiment of the invention, Which is advanta 
geous in regard to a particularly high level of handling com 
fort, is provided in that, disposed in the region of the sensor 
device for detecting the respiratory gas humidity is a trans 
mitting device for Wireless transmission of the data sequence 
generated in respect of the respiratory gas humidity. A trans 
mitting device of that kind can be for example in the form of 
a blue tooth transmitting device. It is also possible for the 
signals generated on the part of the sensor device to be trans 
mitted back to the humidi?cation device optically, in particu 
lar in the form of infrared signals. When using a respiratory 
gas conduit produced from a material Which is transparent at 
least in the infrared range, it is possible for the respiratory gas 
hose conduit to be used as an optical Waveguide, by Way of 
Which the signals generated on the part of the sensor device 
can be transmitted to the humidi?cation device or to a control 
device provided for controlling the humidi?cation device. 
[0026] The object of the invention as speci?ed in the open 
ing part of this speci?cation is further attained in accordance 
With the invention by a method of supplying a respiratory gas 
to a patient, in Which the respiratory gas is introduced by 
means of a conveyor device into a conduit system leading to 
a patient and is humidi?ed, Wherein the conveyor device is 
operated in such a Way that a respiratory gas pressure Which 
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is above ambient pressure at least in phase-Wise manner 
obtains in the air conduit system, Wherein signals indicative in 
respect of the relative and/ or absolute humidity of the respi 
ratory gas are generated by means of a sensor device and the 
humidity of the respiratory gas is adjusted on the basis of the 
signals generated in that Way. 
[0027] In accordance With a particularly preferred embodi 
ment of this method the humidity of the respiratory gas is 
detected in the region near the patient, in particular in the 
region of a breathing mask. In that Way it is in particular 
possible to detect the respiratory gas humidity level both for 
the expiration phases and also for the inspiration phases and 
to take account of the measurement values individually 
obtained in that Way, in ascertaining a reference respiratory 
gas humidity value. 
[0028] The method according to the invention and also the 
above-described apparatus are particularly advantageously 
suitable for the arti?cial respiratory and breathing therapy 
sector. Humidi?cation of the respiratory gas can also be 
effected in particular by ultrasonic atomiZers, bubble vapor 
iZers, surface contact humidi?ers and injection systems. The 
dynamics of the respiratory gas humidi?cation operation is 
preferably selected to be so high that in particular unaccept 
ably high or also unacceptably loW respiratory gas humidity 
values can be suf?ciently quickly adjusted. 
[0029] In regard to regulation of the respiratory gas tem 
perature and/ or the respiratory gas humidity content, prefer 
ably the folloWing control parameters are evaluated: the 
respiratory gas volume ?oW, the respiratory gas temperature, 
the humidity content of the respiratory gas in terms of relative 
and/ or absolute humidity, levels of gas concentration, in par 
ticular CO2 saturation, the therapy pressure and/or the mask 
pressure and/or the difference betWeen a therapy reference 
pressure and the mask pressure actually occurring at the 
patient, polysomnographic parameters such as snoring, heart 
rate, oxygen saturation, body position; and ambient condi 
tions such as air pressure, temperature and humidity and 
preferably also EEG-signals, in particular measurement val 
ues Which are derived therefrom and are indicative in respect 
of the sleep phase. 
[0030] The respiratory gas temperature and/or the respira 
tory gas humidity can be adjusted by Way of the Water surface 
area (preferably by varying the effective Water surface area in 
the air humidi?er) and/ or the amount of Water (preferably by 
means of the amount of Water in the air humidi?er) and/ or the 
Water temperature (preferably by heating or cooling the Water 
and/ or Water molecules in the air) and/or the respiratory gas 
temperature (preferably by heating or cooling the respiratory 
air) and/or the mixing of gases (preferably by mixing various 
gases, for example dry air With mist of high humidity or also 
by mixing gas ?oWs involving differing temperatures and/or 
air humidity levels and also by variable ?oW resistances in the 
region of the air humidi?er. 
[0031] Further details of the invention Will be apparent 
from the description hereinafter With reference to the draW 
ings in Which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0032] FIG. 1 is a simpli?ed diagrammatic vieW to illus 
trate the structure of an apparatus according to the invention, 
and 
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[0033] FIG. 2 shoWs a regulating circuit according to the 
invention for adjusting the respiratory gas humidity level. 

DETAILED DESCRIPTION OF THE INVENTION 

[0034] The system shoWn in FIG. 1 for supplying a respi 
ratory gas includes a respiratory gas conveyor device 1, a 
respiratory gas humidi?cation device 2 coupled thereto, and a 
breathing mask device 4 coupled to the respiratory gas 
humidi?cation device 2 by Way of a ?exible hose conduit 3a. 

[0035] The respiratory gas humidi?cation device 2 can also 
be coupled in the form of What is knoWn as a stand-alone unit 
to the respiratory gas conveyor device 1 by Way of a prefer 
ably ?exible hose conduit 3b. As an alternative thereto it is 
also possible for the respiratory gas humidi?cation device 2 
and the respiratory gas conveyor device 1 to be combined 
together to form an integral unit. 

[0036] Disposed in the region of the conduit system Which 
is provided to convey the respiratory gas and Which is formed 
by the respiratory gas conveyor device 1, optionally the ?ex 
ible hose conduit 3b, the respiratory gas humidi?cation 
device 2, the ?exible hose conduit 3a and in particular also the 
breathing mask device 4, there is at least one sensor device for 
detecting the humidity state of the respiratory gas being con 
veyed. In the embodiment illustrated here, provided in par 
ticular in the region of the breathing mask device 4 is a 
humidity sensor 5, by Way of Which a signal indicative in 
respect of the respiratory gas humidity state is generated and 
passed to a control device CPU. The control device CPU can 
either be arranged in the region of the humidity sensor 5 or can 
preferably be integrated into the respiratory gas humidi?ca 
tion device or the respiratory gas conveyor device 1. 

[0037] The respiratory gas humidi?cation device 2 can be 
actuated on the basis of the signals generated on the part of the 
humidity sensor 5, in such a Way that the humidity state of the 
respiratory gas Which is humidi?ed in the respiratory gas 
humidi?cation device 2 takes account, in a close tolerance 
range, of the instantaneous physiological needs of the person 
being afforded respiration by Way of the breathing mask 
device 4. 

[0038] In determining the reference respiratory gas humid 
ity state Which is decisive at the present time, besides the 
signals generated by the humidity sensor 5, the procedure 
preferably also takes account of a performance graph or array 
Which for example takes account of further polysomno 
graphic parameters such as for example the degree of oxygen 
saturation of the blood of the person to Whom respiration is 
being administered, noises, in particular snoring events as 
Well as the heart rate and the instantaneous breathing charac 
teristic. It is also possible, When calculating the reference 
humidity state of the respiratory gas, to take account of stages 
in sleep, ambient conditions as Well as other physiological 
parameters, in particular the position in Which the patient 
sleeps. 
[0039] The system illustrated here has further sensor 
devices 5a, 5b by Which signals are generated, used for 
de?ned conditioning of the respiratory gas. The sensor device 
5b involves a sensor device for generating signals indicative 
in respect of the respiratory gas temperature: by taking 
account of the respiratory gas temperature signal generated 
on the part of the sensor device 5b, it is possible de?nedly to 
adapt the humidi?cation output of the humidi?cation device, 
as is required to achieve a desired reference humidity state. 
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[0040] It is possible by means of the sensor 511 provided in 
the region of the humidi?cation device 2 to detect the humid 
ity state of the respiratory gas immediately after it has been 
charged With Water. 
[0041] By taking account of the signal generated by the 
sensor device 511 disposed in the ambient region of the respi 
ratory gas humidi?cation device and also the signal generated 
by the sensor device 5 in the region near the mask, it is then 
possible to recogniZe any changes in state of the respiratory 
gas, caused by the ?exible hose conduit 3a, in particular the 
formation of condensation Water in the ?exible hose conduit 
3a, and on the basis thereof to implement corrections to the 
humidi?cation output of the respiratory gas humidi?cation 
device 2. 
[0042] The sensor device 5 provided in the region of the 
breathing mask device 4 preferably includes a sensor element 
for detecting the humidity state on the basis of electromag 
netic interactions, in particular capacitive interactions. The 
measurement signals generated by the sensor element are 
preferably converted into a digital data format by a connected 
measurement circuit While still in the region of the sensor 
element, and transmitted to the CPU by Way of a preferably 
potential-free measurement data output. 
[0043] It is possible for transmission of the humidity sig 
nals generated in the region of the breathing mask to be 
implemented by Way of a data line Which is preferably inte 
grated into the ?exible hose conduit 3a or is at least guided 
along same. 
[0044] As an alternative thereto it is also possible for the 
measurement signals generated on the part of the humidity 
sensor 5 to be transmitted Wirelessly, for example by Way of 
a blue tooth arrangement, to the CPU or also to other detec 
tion devices. In this case the voltage supply for the humidity 
sensor 5 is preferably effected by means of a voltage source 
provided in the region of the breathing mask device 4, for 
example in the form of a button cell or a solar cell. 

[0045] The respiratory gas humidi?cation device 2 may 
include for example an ultrasonic atomiZing device, a bubble 
vaporiZer or a surface contact humidi?er. Preferably the 
humidi?cation output of the humidi?cation device 2 can be 
matched to the required humidi?cation output Within a time 
WindoW Which does not exceed a duration of 10 minutes. 

[0046] FIG. 2 diagrammatically shoWs a preferred embodi 
ment of a regulating circuit for controlling the humidity state 
of the respiratory gas. That regulating circuit makes it pos 
sible to individually match the respiratory gas temperature 
and/ or the respiratory gas air humidity to the instantaneous 
physiological state of the patient, that is to say to increase it or 
reduce it in phase-Wise manner. 
[0047] Preferably the folloWing control parameters Q() are 
evaluated for the purposes of regulating the respiratory gas 
state: 

[0048] volume ?oW; 
[0049] respiratory gas temperature; 
[0050] humidity content of the respiratory air in terms of 
relative and/ or absolute humidity; 

[0051] levels of gas concentration (gas composition, in par 
ticular 02 content); 
[0052] therapy pressure and/or mask pressure and/or delta 
betWeen therapy pres sure and the actually applied mask pres 
sure; 

[0053] polysomnographic parameters such as snoring, 
heart rate, oxygen saturation, body position; 
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[0054] ambient conditions such as air pressure, tempera 
ture and humidity content; 
[0055] EEG (sleep phase such as NREM l-4, REM); 
[0056] mathematical control values (XM); 
[0057] mathematical calculations from the control param 
eters. 

[0058] Preferably the folloWing initial parameters (Y) are 
regulated for the respiratory gas temperature and/ or respira 
tory gas humidity: 
[0059] Water surface area (preferably by altering the effec 
tive Water surface area in the air humidi?er); and/ or 
[0060] amount of Water (preferably by Way of the amount 
of Water Which is in the air humidi?er); and/ or 
[0061] Water temperature (preferably by heating or cooling 
the Water and/ or Water molecules in the air); and/or 
[0062] respiratory gas temperature (preferably by heating 
or cooling the respiratory air); and/ or 
[0063] mixing gases (preferably by mixing various gases, 
for example dry air With mist/of high humidity at differing 
temperatures and/or With differing air humidity); and/ or 
[0064] ?oW resistances (preferably by Way of the ?oW 
speed in the system). 
[0065] The evaluation operation is preferably effected on 
the basis of the evaluation algorithm described hereinafter: 
[0066] 1st Feature 
[0067] At least one control parameter Q() or a suitable 
combination is required for regulating the respiratory tem 
perature and/or the respiratory humidity. 
[0068] 2nd Feature 
[0069] The control parameters are evaluated over a given 
time interval, preferably over the expiration and inspiration 
time. The measurement values obtained in that Way, Within an 
interval, are subjected to further mathematical calculation, 
preferably maxima and/ or minima and/ or delta betWeen mini 
mum and maximum and/ or mean values. 

[0070] 3rd Feature 
[0071] Typical behavior patterns on the part of the patients 
can be calculated from the control parameters Qi). Thus, it is 
possible to establish the instantaneous breathing state by vir 
tue of the reverse correlation of given control parameters Q(), 
for example volume ?oW, temperature ?uctuation in the res 
piration air, that is to say it is possible to draW a distinction 
betWeen stable respiration (uniform amplitudes and regular 
respiration rate) and unstable respiration (irregular amplitude 
and respiration rate, periodic respiration) and regulation can 
be implemented on the basis of the mathematical control 
values QiM). 
[0072] The mode of operation of a respiratory gas supply 
system according to the invention is described hereinafter. 

[007 3] 
[007 4] 
[0075] l . If the measured volume ?oW exceeds a limit value 
(for example due to mouth leakage), an increase in the respi 
ratory gas temperature or an increase in respiration humidity 
is preferably effected. If the measured volume ?oW falls 
beloW a limit value (for example due to a loW breath volume), 
cooling of the respiratory gas temperature or a reduction in 
respiration humidity is preferably effected. 
[0076] 2. A distinction can be made betWeen stable respi 
ration (uniform amplitude and regular respiration rate) and 
unstable respiration (irregular amplitude and respiration rate, 
periodic respiration) preferably by reverse correlation from 

Control Parameters: 
Volume FloW: 
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the volume How. The respiratory gas temperature and the 
respiration humidity is regulated by the result of the reverse 
correlation. 
[0077] Respiratory Gas Temperature: 
[0078] 1. If the measured respiratory gas temperature falls 
beloW a limit value (for example due to mouth leakage), an 
increase in the respiratory gas temperature or an increase in 
respiratory gas humidity is preferably effected. If the mea 
sured respiratory gas temperature exceeds a limit value (for 
example due to a loW breath volume), cooling of the respira 
tory gas temperature or a reduction in respiration humidity is 
preferably effected. 
[0079] 2. Both the temperature ?uctuations during inspira 
tion and expiration can be evaluated. The temperature differ 
ence measured from breathing in and breathing out is used as 
a regulating parameter. In the case of big breaths (large vol 
ume How) the temperature delta betWeen inspiration and 
expiration is highly pronounced so that preferably the respi 
ratory gas temperature or respiration humidity is increased. 
[0080] 3. A distinction can be made betWeen stable respi 
ration (uniform amplitude and regular respiration rate) and 
unstable respiration (irregular amplitude and respiration rate, 
periodic respiration) preferably by reverse correlation from 
the respiratory gas temperature. The respiratory gas tempera 
ture and the respiration gas humidity are regulated by the 
result of the reverse correlation. 
[0081] Humidity: 
[0082] The respiratory air humidity is measured during 
expiration and inspiration. Humidity measurement can be 
effected both relatively and also absolutely. 
[0083] 1. The expiration and inspiration measurement val 
ues obtained in that Way are further mathematically calcu 
lated, preferably over a time interval in Which the minimum 
and/ or the maximum and/ or the delta betWeen minimum and 
maximum and/ or the mean value is formed. 
[0084] 2. The control parameter humidity can also be com 
bined for example in dependence With the ambient tempera 
ture, kind of respiration (reverse correlation). 
[0085] Initial Parameters: 
[0086] Gas Concentration: 
[0087] 1. The respiratory gas humidity and/or the respira 
tory gas temperature can be regulated by mixing dry and 
humid air. Thus it is possible to branch off the air How so that 
the air is passed over the surface of the Water and/ or over the 
cooling/heating means. 
[0088] How Resistance: 
[0089] 1. The How resistance Within the air humidi?er can 
be altered. If for example a high level of air humidity is 
required then contact or the residence time in the humidi?er 
can be increased by increasing the How resistance in the air 
humidi?er. 
[0090] While the invention has been described in connec 
tion With What is presently considered to be the mo st practical 
and preferred embodiment, it is to be understood that the 
invention is not to be limited to the disclosed embodiment, but 
on the contrary, is intended to cover various modi?cations and 
equivalent arrangements included Within the spirit and scope 
of the appended claims. 

What is claimed is: 
1. A method for delivering breathable gas to a user, com 

prising: 
positively pressuriZing the gas to a predetermined level; 
humidifying the breathable gas in accordance With a 

humidity pro?le having a variable humidity level; and 
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delivering to the user the breathable gas With the variable 
humidity level. 

2. The method according to claim 1, Wherein the humidity 
pro?le is changed in accordance With ambient environmental 
conditions. 

3. The method according to claim 2, Wherein the environ 
mental conditions include at least one of temperature and 
humidity. 

4. The method according to claim 3, Wherein the tempera 
ture and the humidity of the gas delivered to the user are 
adjusted independently of one another. 

5. The method according to claim 1, further comprising 
sensing condensation in an interface of the user. 

6. The method according to claim 5, further comprising 
adjusting the temperature of the breathable gas based on the 
sensing of condensation. 

7. The method according to claim 1, Wherein the humidi 
fying of the breathable gas is delayed for a predetermined 
period of time after the user’s treatment session has com 
menced. 

8. A bloWer for delivery of breathable gas according to the 
method of claim 1. 

9. The bloWer according to claim 8, including a humidi?er. 
10. The bloWer according to claim 9, Wherein the humidi 

?er is one of an ultrasonic atomiZing device, a bubble vapor 
iZer, or a surface contact humidi?er. 

11. A method for delivering breathable gas to a user, com 
prising: 

positively pressuriZing the gas to a predetermined level 
using a bloWer; 

humidifying the breathable gas in accordance With a 
humidity pro?le having a variable humidity level using a 
humidi?er, Wherein the humidity pro?le is stored in the 
bloWer or the humidi?er; and 

delivering to the user the breathable gas With the variable 
humidity level using a user interface. 

12. The method according to claim 11, further comprising 
changing the humidity pro?le in accordance With ambient 
environmental conditions. 

13. The method according to claim 12, Wherein the ambient 
environmental conditions include at least one of temperature 
and humidity. 

14. The method according to claim 13, further comprising 
adjusting the temperature and the humidity of the gas deliv 
ered to the user independently of one another. 

15. The method according to claim 11, further comprising 
sensing condensation in the user interface. 

16. The method according to claim 15, further comprising 
adjusting the temperature of the breathable gas based on the 
sensing of condensation. 

17. The method according to claim 11, further comprising 
delaying the humidifying of the breathable gas for a prede 
termined period of time after the user’s treatment session has 
commenced. 

18. A bloWer and humidi?er for delivery of breathable gas 
according to the method of claim 11. 

19. An apparatus for delivering breathable gas to a user, 
comprising: 

a bloWer to positively pressuriZe the gas to a predetermined 
level; and 

a humidi?er to humidify the breathable gas in accordance 
With a humidity pro?le having a variable humidity level, 
Wherein the humidity pro?le is stored in the bloWer or 
the humidi?er. 
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20. An apparatus according to claim 19, wherein the 
humidi?er is one of an ultrasonic atomiZing device, a bubble 
Vaporizer, or a surface contact humidi?er. 

21. An apparatus according to claim 19, Wherein the 
humidity pro?le is changed in accordance With ambient envi 
ronmental conditions. 

22. An apparatus according to claim 21, Wherein the envi 
ronmental conditions include at least one of temperature and 
humidity. 
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23. An apparatus according to claim 22, Wherein the tem 
perature and the humidity of the gas delivered to the user are 
adjusted independently of one another. 
24.An apparatus according to claim 19, further comprising 

a sensor to sense condensation. 

25. An apparatus according to claim 24, Wherein the tem 
perature of the breathable gas is adjusted based on the sensing 
of condensation. 


